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Disturbances of Blood Flow and Body Fluids

Disturbances of the flow of blood are inti-
mately associated with lesions which affect
the functioning of the heart and blood vessels:
such lesions will be considered systematically
in later chapters. Meanwhile it is useful to
outline the main features of disturbances in

total and local blood flow, the processes of
thrombosis and clotting of the blood, and
the disturbances in composition and volume
of the body fluids. Accordingly, this chap-
ter provides a general account of these pheno-
mena.

Changes in Flow and Distribution of the Blood

Increase in total blood flow

This occurs when a sufficient number of arter-
ioles relax to result in significant increase in the
rate of passage of blood from the arterial to the
venous compartment of the circulation. Phy-
siological examples include the active hyper-
aemia in the skeletal muscles during physical
activity and in the splanchnic circulation
during digestion of a heavy meal. Pathological
conditions causing an increase in total blood
flow include the following.

(a) Hypoxia, which consists of significant fall
in the amount of oxygen delivered to the
tissues. This occurs in anaemia, i.e. a reduction
in the amount of haemoglobin in the blood. In
severe anaemia, cardiac output increases, but
not enough to compensate for the reduced
oxygen carrying capacity of the blood, and the
tissues suffer from anaemic hypoxia.

Hypoxia occurs also when, as a result of var-
ious abnormalities of pulmonary function, the
arterial blood is not fully oxygenated (hypoxic
hypoxia). In lesions which interfere with pul-
monary ventilation, the situation is com-
plicated by increased PC02 of the blood, which,
together with lowered P02, is termed asphyxia.
Congenital abnormalities of the heart or great
vessels which result in mixing of venous and
arterial blood can also cause hypoxic hyppwa,
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Increased cardiac output is a feature of these
various conditions, but it does not, of course,
occur in heart failure, in which ischaemic
hypoxia results from diminished perfusion
of the tissues due to failing capacity of the
heart to maintain the circulation.

(b)  Increased metabolic activity. The general
body   metabolism   is   increased   in   hyper-
thyroidism (thyrotoxicosis), in fever, and con-
valescence from severe injury. The increased
metabolism in these conditions is associated
with an increased total blood flow.

(c) Arterio-venous shunts. A single large com-
munication (fistula) between an artery and
vein, such as sometimes results from trauma,
allows the transfer of part of the cardiac output
to the venous side of the circulation, and so
reduces the amount of arterial blood available
for tissue perfusion.

(d)  Extensive active hyperaemia. In general-
ised inflammatory conditions of the skin, the
active hyperaemia is sufficiently extensive to
cause a significant increase in total blood flow.
Similarly, a chronic increase in total blood flow
occurs in Paget's disease affecting several large
bones. In this condition, the marrow cavity of
the affected bones is replaced by vascular
granulation   tissue,   with   local   increase   in
blood flow. Also, there is persistent reflex
active hyperaemia of the overlying skin and